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ABSTRACT : 

PROBLEM TO BE SOLVED: To enhance light -fastness and storage 
stability, and 

make use possible as CD-R in a present system, and also enable 
reproduction to 

be done in the high density optical disk of a following generation by 
containing at least one kind of a specific compound in a recording 
layer. 

SOLUTION: The photo-recording medium contains at least one kind of 

a 

compound expressed by formula (in the formula, R1-R4 show a hydrogen 
atom, a 

halogen atom, a nitro group, or the like, (a) - (d) show integers 0-4, 
X and Y 

are substitutional group consisting of a hydroxy group, a carboxyl 
group, or 

the like, M is a bivalent or trivalent metallic atom that can have 
oxygen, a 

halogen atom, or the like, (n) is an integer of 1 or 2, A and B are 
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atomic 

groups needed for a heterocycle, R5 shows a hydrogen atom or 
univalent 

substitutional group. Also, the recording layer is made to have as 
principal 

component a mixture of one kind of the compound in the formula and 
organic 

coloring matter having a maximum absorptive wavelength in 680-700 nm. 
Thus, it 

results in a CD-R recording medium that can be reproduced only in a 
following 

generation system. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an information record medium, by irradiating especially a light beam, this 
invention produces an optical change of the permeability of a record ingredient, a reflection factor, etc., 
and relates to the optical recording medium which can perform informational record and playback and 
can be added. 
[0002] 

[Description of the Prior Art] Development of DVD-R is furthered as current and a next-generation 
mass optical disk. The component engineering of improvement in storage capacity needs ED, such as 
short-wavelength-izing of the semiconductor laser for the record ingredient development for the 
formation of record pit very small, adoption of the image compression technology represented by MPEG 
2, and a record pit readout. 

[0003] As semiconductor laser of a red wavelength region, although it was [ that the AlGalnP laser 
diode of 670nm object is only commercialized a bar code reader and for measuring instruments, and ], in 
connection with the densification of an optical disk, red laser is being used completely in an optical 
storage commercial scene until now. In the DVD drive, it is standardized as the light source on two 
wavelength of the laser diode of 635nm band and 650nm band. For high density record, short- 
wavelength-izing of wavelength is more desirable, and its wavelength of 635nm is desirable as a drive 
for postscript media. On the other hand, the DVD-ROM drive only for playbacks is commercialized on 
the wavelength of about 650nm. 

[0004] The most desirable DVD-R media under such a situation are the media (DVD-R) which can be 
recorded and reproduced on the wavelength of about 635nm, and can reproduce even the wavelength of 
about 650nm, it excels in lightfastness and preservation stability and a record ingredient which can be 
recorded and reproduced is desired by the optical pickup using laser 650nm or less. As a record 
ingredient, development of cyanine dye and azo metal chelate coloring matter is furthered briskly, and 
what made record material the imidazole system azomethine coloring matter + metallic reflective layer, 
for example (JP,8-198872,A, 8-209012, and 8-283263 each official report), the thing (development of 
PIONEER R&D vol.6 No.2:DVD-Recordable, basic development of a DVD-R coloring matter disk) 
using cyanine dye/metallic reflective layer as a record ingredient, etc. are reported about DVD-R these 
days. However, although its lightfastness is very bad although cyanine dye is excellent in optical 
property, and the lightfastness of azo metal chelate coloring matter is good, the thing satisfying in an 
optical property is not found out. That is, the present condition is that excel in lightfastness and 
preservation stability and the record ingredient which can be recorded and reproduced is not yet 
developed by the optical pickup using laser 650nm or less. 

[0005] The oscillation wavelength of the laser used is 770-790nm, and the current CD-R disc system is 
constituted so that record and playback can be performed. Large-capacity-izing, record, and short- 
wavelength-izing of playback wavelength are indispensable like [ this system ] the above. Playback is 
possible even if it has coated aluminum on the irregularity of the substrate itself, and, as for current CD 
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and current CD-ROM, future and laser wavelength is short-wavelength-ized, since the wavelength 
dependency of the reflection factor of aluminum is small. However, since [ by which a high reflection 
factor is obtained from the optical constant and a thickness configuration at 770nm - 790nm using the 
coloring matter which, as for CD-R, has the maximum absorption wavelength at 680nm - 750nm at a 
recording layer ] it has set up like, in a wavelength region 700nm or less, a reflection factor is very low, 
and it cannot respond to short wavelength- ization of laser wavelength, but the information currently 
recorded and reproduced by the current CD-R system causes the unreproducible situation in a future 
system. 
[0006] 

[Problem(s) to be Solved by the Invention] The solubility of this invention over an organic solvent 
applicable to the high density light disc system using the semiconductor laser which has oscillation 
wavelength in short wavelength compared with a system conventionally [ above-mentioned ] is high, 
and it aims at offering the record ingredient excellent in lightfastness and preservation stability for 
optical recording media (DVD-R). 
[0007] 

[Means for Solving the Problem] the high density [ recording layer / which uses as a principal 
component the counter ion compound of azo metal chelate coloring matter and cyanine dye which has 
specific structure as a result of this invention person's etc. repeating examination wholeheartedly ] light 
disc system using a header and semiconductor laser with an oscillation wavelength of 700nm or less ~ 
application ~ possible - high — it resulted in the lightfastness optical recording medium. 
[0008] That is, according to this invention, in the optical recording medium which prepares a recording 
layer through a direct or under-coating layer on a substrate, and comes to prepare a reflecting layer, a 
protective layer or a glue line, and the second substrate on it if needed further, the optical recording 
medium characterized by coming to contain at least one sort of the compound shown by the following 
general formula (I) in said recording layer is offered in the first place. 
General formula (I) 
[Formula 2] 



(RaH 



(Rx)a 




(Rt)c 



(Rjd 



( 



A-CH=C-CH=B 
I 

Re 



(I) 



R1-R5, a-d, and X, Y, M, n, A and.B express the following among [type, respectively. ] 
Rl, R3 : A hydrogen atom, a halogen atom, a nitro group, a hydroxyl group, a carboxy group, The aryl 
group which is not permuted [ the alkyl group which is not permuted / a cyano group, a sulfone radical, 
a permutation, or /, a permutation, or ], The alkoxy group which is not permuted [ the heterocycle 
residue which is not permuted / a permutation or / a permutation, or ], The carbamoyl group which is not 
permuted [ the aryloxy group which is not permuted / a permutation or /, a permutation, or ], The alkoxy 



http ://www4. ipdl .ncipi . go .jp/cgi-bin/tran_web_cgi_ejj e 



12/12/05 



JP,2000-043420,A [DETAILED DESCRIPTION] 



Page 3 of 24 



carbonyl group which is not permuted [ the sulfonamide radical which is not permuted / a permutation 
or /, a permutation or ], The acyl group which is not permuted [ the aryloxy carbonyl group which is not 
permuted / a permutation or / a permutation, or ], The amino group which is not permuted [ the acyloxy 
radical which is not permuted / a permutation or / a permutation, or ], R2, R4 : A hydrogen atom, a 
halogen atom, a nitro group, a hydroxyl group, a carboxy group, The aryl group which is not permuted 
[ the alkyl group which is not permuted / a cyano group, a sulfone radical, a permutation, or /, a 
permutation, or ], The alkoxy group which is not permuted [ the heterocycle residue which is not 
permuted / a permutation or / a permutation, or ], The carbamoyl group which is not permuted [ the 
aryloxy group which is not permuted / a permutation or /, a permutation, or ], The alkoxy carbonyl 
group which is not permuted [ the sulfonamide radical which is not permuted / a permutation or /, a 
permutation or ], The acyl group which is not permuted [ the aryloxy carbonyl group which is not 
permuted / a permutation or / a permutation, or ], The amino group which is not permuted [ the acyloxy 
radical which is not permuted / a permutation or / a permutation, or ], a, b, c, the integer of d:0-4, X, Y : 
A hydroxy group, a carboxyl group, substituent of the R5:hydrogen atom or monovalence which may be 
what is different by the integer of the divalent or trivalent metal atom which may have a sulfonic-acid 
derivative, the substituent which consists of an amino group, M:oxygen, a halogen atom, etc., n:l, or 2, 
A, and the atomic group required to complete Brheterocycle even when it is the same. ] 
The second is provided with the optical recording medium characterized by coming to contain at least 
one sort of the compound in which said recording layer is shown by said general formula (I), and the 
coloring matter which has the maximum absorption wavelength in 680-750nm in the first optical 
recording medium of the above. The third is provided with the optical recording medium with which A 
is an India renin ring, and B is characterized by being the compound shown with a bends INDO renin 
ring among said general formula (I) in the above-mentioned first or the second optical recording 
medium. The fourth is provided with the optical recording medium characterized by A and B being the 
compounds shown with a bends INDO renin ring among said general formula (I) in the above- 
mentioned first or the second optical recording medium. The fifth is provided with the optical recording 
medium characterized by X and Y being the compounds shown by O- or COO- among said general 
formula (I) in the above-mentioned first - the fourth one of optical recording media. The sixth is 
provided with the optical recording medium characterized by the coloring matter which has the 
maximum absorption wavelength at 680-750nm being at least one sort of the cyanine dye of 
pentamethine, phthalocyanine dye, and azo metal chelate compound in the second optical recording 
medium of the above. The seventh is provided with the optical recording medium characterized by being 
that in which record playback is carried out by the 2nd wavelength light which is the 1st wavelength 
light said whose recording layer is 630-690nm, and 770-830nm in the second or sixth optical recording 
medium of the above. The eighth is provided with the optical recording medium characterized by being 
what is recorded by the wavelength light said whose recording layer is 770-830nm, and reproduced by 
630-690nm wavelength light and 770-830nm wavelength light in the second or sixth optical recording 
medium of the above. 
[0009] 

[Embodiment of the Invention] This invention is explained below at a detail. As an optical recording 
medium which has a reflecting layer on a substrate, recordable CD (CD-R) corresponding to compact 
disk (CD) specification is commercialized. A laser beam with a wavelength of 770-830nm is irradiated 
at a recording layer, and by detecting the reflected light which causes physics or a chemical change to a 
recording layer, information is recorded and it reproduces. Recently, development of the semiconductor 
laser of short wavelength progresses more, and the red semiconductor laser which is the wavelength of 
630-680nm is put in practical use. It is possible to make a beam diameter smaller by short wavelength- 
ization of the laser for record playback, and the optical recording medium of high density becomes 
possible. This invention relates to the high density optical recording medium (DVD-R) using the record 
ingredient in which an account rec/play student is possible on the wavelength of 630-680nm. 
[0010] The optical recording medium of this invention is characterized by containing at least one sort of 
the compound shown in the recording layer by said general formula (I). In said general formula (I) Rl 
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and R3 A hydrogen atom, a halogen atom, The alkyl group which is not permuted [ a nitro group, a 
hydroxy 1 group, a carboxy group, a cyano group, a sulfone radical, a permutation or ], The heterocycle 
residue which is not permuted [ the aryl group which is not permuted / a permutation or /, a permutation, 
or ], The aryloxy group which is not permuted [ the alkoxy group which is not permuted / a permutation 
or /, a permutation, or ], The sulfonamide radical which is not permuted [ the carbamoyl group which is 
not permuted / a permutation or /, a permutation, or ], The amino group which is not permuted [ the 
acyloxy radical which is not permuted / the acyl group which is not permuted / the aryloxy carbonyl 
group which is not permuted / the alkoxy carbonyl group which is not permuted / a permutation or /, a 
permutation, or /, a permutation, or /, a permutation, or /, a permutation, or ] is expressed. 
[001 1] R2 and R4 A hydrogen atom, a halogen atom, a nitro group, a hydroxyl group, a carboxy group, 
The aryl group which is not permuted [ the alkyl group which is not permuted / a cyano group, a sulfone 
radical, a permutation, or /, a permutation, or ], The alkoxy group which is not permuted [ the 
heterocycle residue which is not permuted / a permutation or / a permutation, or ], The carbamoyl group 
which is not permuted [ the aryloxy group which is not permuted / a permutation or /, a permutation, 
or ], The amino group which is not permuted [ the acyloxy radical which is not permuted / the acyl 
group which is not permuted / the aryloxy carbonyl group which is not permuted / the alkoxy carbonyl 
group which is not permuted / the sulfonamide radical which is not permuted / a permutation or /, a 
permutation, or /, a permutation, or /, a permutation, or /, a permutation, or /, a permutation, or ] is 
expressed. 

[0012] A fluorine, chlorine, a bromine, iodine, etc. are mentioned as an example of the above-mentioned 
halogen atom. 

[0013] As an example of the above-mentioned alkyl group, a methyl group, an ethyl group, n-propyl 
group, n-butyl, n-pentyl radical, n-hexyl group, n-heptyl radical, First-class alkyl groups, such as n-octyl 
radical, n-nonyl radical, and n-decyl group; An isobutyl radical, An isoamyl radical, 2-methylbutyl 
radical, 2-methyl pentyl radical, 3 -methyl pentyl radical, 4-methyl pentyl radical, 2-ethyl butyl, 2-methyl 
hexyl group, 3-methyl hexyl group, 4-methyl hexyl group, 5-methyl hexyl group, 2-ethyl pentyl radical, 
3 -ethyl pentyl radical, 2-methyl heptyl radical, 3-methyl heptyl radical, 4-methyl heptyl radical, 5- 
methyl heptyl radical, A 2-ethylhexyl radical, a 3-ethylhexyl radical, an isopropyl group, sec-butyl, 1- 
ethyl propyl group, 1-methylbutyl radical, 1, 2-dimethyl propyl group, 1 -methyl heptyl radical, 1 -ethyl 
butyl, 1, 3-dimethyl butyl, 1, 2-dimethyl butyl, a l-ethyl-2-methylpropyl radical, 1 -methyl hexyl group, 
1 -ethyl heptyl radical, 1 -propyl butyl, a l-isopropyl-2-methylpropyl radical, A l-ethyl-2-methylpropyl 
radical, a l-ethyl-2-methylbutyl radical, A l-propyl-2-methylpropyl radical, 1 -methyl heptyl radical, a 
1-ethylhexyl radical, 1 -propyl pentyl radical, 1 -isopropyl pentyl radical, a l-isopropyl-2-methylbutyl 
radical, A l-isopropyl-3-methylbutyl radical, 1 -methyl octyl radical, 1 -ethyl heptyl radical, The second 
class alkyl groups, such as 1 -propyl hexyl group and a l-isobutyl-3-methylbutyl radical; A neopentyl 
radical, tert-butyl, a tert-hexyl group, a tert-amyl group, The third class alkyl groups, such as a tert-octyl 
radical; A cyclohexyl radical, 4-methylcyclohexyl radical, Cycloalkyl radicals, such as 4-ethyl 
cyclohexyl radical, a 4-tert-butyl cyclohexyl radical, 4-(2-ethylhexyl) cyclohexyl radical, a bornyl 
radical, and an isobornyl radical (adamantane radical), etc. are mentioned. 

[0014] furthermore, these first classes and the second class alkyl group — the heterocycle residue which 
is not permuted [ the aryl group which is not permuted / a hydroxyl group a halogen atom, a nitro group, 
a carboxy group, a cyano group, a permutation, or /, a permutation, or ] — with, you may permute and 
may permute by the aforementioned alkyl group through atoms, such as oxygen, sulfur, and nitrogen. As 
an alkyl group permuted through oxygen A methoxymethyl radical, a methoxy ethyl group, an ethoxy 
methyl group, an ethoxyethyl radical, A butoxy ethyl group, an ethoxy ethoxyethyl radical, a phenoxy 
ethyl group, A methoxy propyl group, an ethoxy propyl group, a piperidino radical, a morpholino 
radical, etc. as an alkyl group permuted through sulfur As an alkyl group by which the methylthio ethyl 
group, the ethyl thio ethyl group, the ethyl thio propyl group, the phenylthio ethyl group, etc. are 
permuted through nitrogen, a dimethylaminoethyl radical, a diethylaminoethyl radical, a diethylamino 
propyl group, etc. are mentioned. 

[0015] As an example of the above-mentioned aryl group, a phenyl group, a pentalenyl radical, an 
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indenyl group, a naphthyl group, an azulenyl radical, a hepta-RENIRU radical, a BIFE elm nil radical, 
as-in DASENIRU radical, s-in DASENIRU radical, an ASENAFUTARE nil radical, a fluorenyl group, 
a phenalenyl radical, a phenan truck nil radical, an anthranil, a full ora SENIRU radical, an 
ASEFENANTORARENIRU radical, the ASEAN tolylene radical, a TORIFE elm nil radical, a pyrenyl 
radical, a chestnut SENIRU radical, the North America Free Trade Agreement SENIRU radical, etc. be 
mentioned furthermore, these aryl groups — the heterocycle residue which is not permuted [ the aryl 
group which is not permuted / a hydroxyl group a halogen atom, a nitro group, a carboxy group, a cyano 
group, a permutation, or /, a permutation, or ] - with, you may permute and may permute by the 
aforementioned alkyl group through atoms, such as oxygen, sulfur, and nitrogen. 
[0016] As an example of the above-mentioned heterocycle residue, a furil radical, a thienyl group, a 
pyrrolyl radical, A 2H-pyrrolyl radical, an oxazolyl radical, an iso oxazolyl radical, a thiazolyl radical, 
An iso thiazolyl radical, an imidazolyl radical, a pyrazolyl radical, a furazanyl group, A pyranyl radical, 
a pyridyl radical, a pilus DAJINIRU radical, a pyrimidinyl group, a pyrazinyl radical, A pylori nil 
radical, a pyrrolidinyl radical, an imidazo RINIRU radical, a PIRAZORINIRU radical, A 
PIRAZORIJTNIRU radical, a piperidyl radical, a PIRERIJINO radical, a piperazinyl radical, A mol 
HORINIRU radical, a morpholino radical, an indolyl radical, an iso indolyl radical, A lH-indazolyl 
group, a 4H-clo MENIRU radical, a quinolyl radical, an iso quinolyl radical, A SHINNORINIRU 
radical, a chinae-cortex ZORINIRU radical, a kino KISARINIRU radical, a phthalazinyl radical, The 
Puri Nils radical, a PUTERIJINIRU radical, a KISAN thenyl radical, a carbazolyl radical, a 
phenanthrolizinyl radical, an acridinyl radical, a FENAJINIRU radical, a phenan trolley nil radical, an in 
DORINIRU radical, an iso in DORINIRU radical, a chromanyl radical, etc. are mentioned, furthermore, 
these heterocycle residue — the heterocycle residue which is not permuted [ the aryl group which is not 
permuted / a hydroxyl group a halogen atom, a nitro group, a carboxy group, a cyano group, a 
permutation, or /, a permutation, or ] — with, you may permute and may permute by the aforementioned 
alkyl group through atoms, such as oxygen, sulfur, and nitrogen. Moreover, congener or a substituent of 
a different kind may permute two or more these substituents by the ring. 

[0017] The above-mentioned example can be given as an example of an alkyl group, and the above- 
mentioned example can be given [ that what is necessary is just that by which the alkyl group which is 
not permuted / a direct permutation or / is combined with the oxygen atom as an example of the above- 
mentioned alkoxy group ] as an example of an aryl group as an example of the above-mentioned aryloxy 
group that what is necessary is just that by which the aryl group which is not permuted [ a direct 
permutation or ] is combined with the oxygen atom. 

[0018] As an example of an alkyl group and an aryl group, the above-mentioned example can be given 
that what is necessary is just that by which the aryl group which is not permuted [ the alkyl group which 
is not permuted / a hydrogen atom, a permutation, or /, a permutation, or ] is directly combined with the 
nitrogen atom of a carbamoyl group independently as an example of the above-mentioned carbamoyl 
group, respectively. 

[0019] As an example of an alkyl group, the above-mentioned example can be given that what is 
necessary is just that by which the alkyl group which is not permuted [ a hydrogen atom, a permutation, 
or ] is directly combined with the nitrogen atom of a sulfonamide radical independently as an example 
of the above-mentioned sulfonamide radical, respectively. 

[0020] As an example of an alkyl group, the above-mentioned example can be given that what is 
necessary is just that by which the alkyl group which is not permuted [ a direct permutation or ] is 
combined with the oxygen atom of an alkoxy carbonyl group as an example of the above-mentioned 
alkoxy carbonyl group. 

[0021] As an example of an aryl group, the above-mentioned example can be given that what is 
necessary is just that by which the aryl group which is not permuted [ a direct permutation or ] is 
combined with the oxygen atom of an aryloxy carbonyl group as an example of the above-mentioned 
aryloxy carbonyl group. 

[0022] As an example of an alkyl group and an aryl group, the above-mentioned example can be given 
that what is necessary is just that by which the aryl group which is not permuted [ the alkyl group which 
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is not permuted / a direct permutation or /, a permutation, or ] is combined with the carbonyl carbon 
atom of an acyl group as an example of the above-mentioned acyl group. 

[0023] As an example of an alkyl group and an aryl group, the above-mentioned example can be given 
that what is necessary is just that by which the aryl group which is not permuted [ the alkyl group which 
is not permuted / a direct permutation or /, a permutation, or ] is combined with the carbonyl carbon 
atom of an acyloxy radical as an example of the above-mentioned acyloxy radical. 
[0024] The example of the above-mentioned amino group can give the above-mentioned example as an 
example of an alkyl group and an aryl group that what is necessary is just that by which the aryl group 
which is not permuted [ the alkyl group which is not permuted / a direct permutation or /, a permutation, 
or ] is combined with the nitrogen atom. 

[0025] X and Y express the substituent which consists of a hydroxy group, a carboxyl group, a sulfonic- 
acid derivative, and an amino group, and M expresses the divalent or trivalent metal atom which may 
have oxygen, a halogen atom, etc. As for the example of a metal atom, titanium, vanadium, chromium, 
manganese, iron, cobalt, nickel, copper, JIRIKONIUMU, niobium, molybdenum, theque NENIUMU, a 
ruthenium, a rhodium, palladium, etc. are mentioned, a, b, c, and d are the integers of 0, 1, 2, 3, and 4, 
and n expresses the integer of 1 and 2. 

[0026] A and B express an atomic group required to complete heterocycle, may be the same or may 
differ. R5 expresses a hydrogen atom or the substituent of monovalence. As an example of A and B, a 
thiazole ring, a benzothiazole ring, an oxazole ring, a benzooxazole ring, an India renin ring, a 
benzoINDO renin ring, a dibenzo INDO renin ring, a pyridine ring, a quinoline ring, an imidazole ring, 
etc. are mentioned, and an India renin ring and especially a benzoINDO renin ring are desirable. 
Heterocycle may be permuted by a halogen atom, an alkyl group, an aryl group, an acyl group, the 
amino group, etc. An India renin ring and a benzoINDO renin ring are especially desirable from the field 
of an optical property, preservation stability, and lightfastness. 

[0027] As an example of a compound expressed with said general formula (I), what is shown, for 
example in Table 1 - 1 1 is mentioned. 
[0028] 
[Table 1] 
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[Table 2] 
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[Table 4] 
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[0039] Moreover, in a recording layer, as described above, while record playback is possible in a present 
condition system by using as a principal component at least one sort of compounds shown by said 
general formula (I), and mixture with the organic coloring matter which has the maximum absorption 
wavelength in 680-750nm, also in a next-generation system, only playback serves as a possible CD-R 
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record medium. The coloring matter indicated by the official report mentioned to the conventional 
technique as coloring matter which has the maximum absorption wavelength in 680-750nm in this case 
can be used/Especially, the cyanine dye, phthalocyanine dye, and azo metal chelate coloring matter of 
pentamethine are desirable. 

[0040] As a desirable example of the cyanine dye of pentamethine, what is shown by the following 
general formula (II) is mentioned. 
[Formula 3] 

R si R ,a I 0 R " 

CH = CH-CH=CH-CH=^jO| - X® (II) 
S I 

Among a formula, in R31 and R32, the alkyl group of carbon numbers 1-3, and R33 and R34 express 
the alkyl group which is not permuted [ the permutation of carbon numbers 1-6, or ], and X expresses an 
acid anion. In addition, condensation of the aromatic series ring may be carried out to other aromatic 
series rings, and it may be permuted by the alkyl group, the halogen atom, the alkoxy group, or the acyl 
group. 

[0041] As a desirable example of phthalocyanine dye, what is shown by the following general formula 
(III) or (IV) is mentioned. 
[Formula 4] 




(III) 




Ml expresses nickel, Pd, Cu, Zn, Co, Mn, Fe, TiO, or VO among a formula. XI 1-X14 are -OR, -SR, or 
the hydrogen atom of a permutation location alpha position independently, respectively, and all do not 
serve as a hydrogen atom. In addition, R expresses the aryl group which is not permuted [ the straight 
chain which is not permuted / the permutation of carbon numbers 3-12, or / or the alkyl group of 
branching, a cycloalkyl radical, a permutation, or ]. The substituent of the benzene rings other than XI 1 
- XI 4 is a hydrogen atom or a halogen atom. 
[0042] 
[Formula 5] 
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(IV) 



M2 expresses Si, germanium, In, or Sn among a formula. X15-X18 are -OR, -SRs, or the hydrogen 
atoms of a permutation location alpha position independently, respectively, and all do not serve as a 
hydrogen atom. In addition, R expresses the aryl group which is not permuted [ the straight chain which 
is not permuted / the permutation of carbon numbers 3-12, or / or the alkyl group of branching, a 
cycloalkyl radical, a permutation, or ]. Yl and Y2 express -OSiR 25R26R27, -OCOR 25R26R27, or - 
OPOR 25R26R27, and R25-R27 express the alkyl group or aryl group of carbon numbers 1-10 
independently, respectively. The substituent of the benzene rings other than X9 - XI 2 is a hydrogen 
atom or a halogen atom. 

[0043] Moreover, as a desirable example of azo metal chelate coloring matter, one sort of the azo metal 
chelate compound of the azo system compound and metal which are shown by the following general 
formula (V), or two sorts or more are mentioned, and nickel, Pt, Pd, Co, Cu, Zn, etc. are mentioned as a 
metaled desirable example. 
[Formula 6] 



B 



C-N-N-C 

S 

X 



(V) 



A expresses among a formula the residue which becomes together with the carbon atom and nitrogen 
atom which it has combined, and forms heterocycle, and B expresses the residue which becomes 
together with two carbon atoms which it has combined, and forms a ring or heterocycle, and X expresses 
the radical which has active hydrogen. 

[0044] the weight composition ratio in the case of using together at least one sort of coloring matter 
indicated to be at least one sort of coloring matter shown by said general formula (I) of this invention by 
said general formula (II)- (V) - this invention coloring matter / [coloring matter of (II)- (V)] =10 / 100 - 
90/100 - it is 40 / 100 - 20/100 preferably. Moreover, 500A - 5 micrometers of thickness of the 
recording layer at the time of using both coloring matter together are 1000A - 5000A preferably. 
[0045] Next, the configuration of the record medium of this invention is described. Drawing 1 is 
drawing showing the example of lamination which can be applied to the record medium of this 
invention, and this is the example of a write once optical disk. On the substrate 1, a recording layer 2 is 
formed through the under-coating layer 3 if needed, and the protective layer 4 is formed further if 
needed. Moreover, the rebound ace court layer 5 can be formed in the bottom of a substrate 1 if needed. 
Drawing 2 is drawing showing the example of lamination another type which can be applied to the 
record medium of this invention, and this is the example of CD-R media. The reflecting layer 6 is 
formed on the recording layer 2 of the configuration of drawing 1 . drawing 3 is drawing showing the 
example of lamination another type (for DVD-R) which can be applied to the record medium of this 
invention, and a glue line 4 prepares it instead of the protective layer 4 of the configuration of drawing 2 
in (a) and (b) in this case - having - a it top - a substrate 1 - moreover, in (c), the rebound ace court 
layer 5 is further formed on it. That is, the record medium of this invention can also be made into the 
lamination structure which could **** the recording layer (organic thin film layer) of a configuration of 
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having been shown in drawin g 1 R> 1 and drawing 2 inside, and could also make the Ayr sandwich 
structure sealed through other substrates and space, and was pasted up through the protective layer. 
[0046] Next, the need property of configuration each class and its component are described. 
1) As a need property of a substrate substrate, when performing record playback from a substrate side, it 
must be transparent to a use laser beam, but it does not need to be transparent when performing record 
playback from a recording layer side. As a substrate ingredient, plastics, such as polyester, acrylic resin, 
a polyamide, polycarbonate resin, polyolefin resin, phenol resin, an epoxy resin, and polyimide, glass, a 
ceramic, or a metal can be used, for example. In addition, the pre format of the guide rail for tracking, a 
guidance pit, an address signal, etc., etc. may be formed in the front face of a substrate. 
[0047] 2) A recording layer recording layer needs to produce a certain optical change by the exposure of 
a laser beam, can record information by that change, and at least one sort of the compound shown by 
said general formula (I) and at least one sort of the coloring matter further shown by said general 
formula (II)- (V) by the case need to contain it in this recording layer. Furthermore, of course, these 
coloring matter can also be mixed, or laminated and used with other organic coloring matter and a metal, 
and metallic compounds because of improvement in an optical property, record sensibility, and a signal 
property. As other organic coloring matter in this case, poly methine coloring matter, a 
naphthalocyanine system, a phthalocyanine system, a squarylium system, a crocodile NIUMU system, a 
pyrylium system, a naphthoquinone system, an anthraquinone (indanthrene) system, a xanthene system, 
a triphenylmethane color system, an azulene system, a tetrahydro choline system, a phenanthrene 
system, a TORIFENO thiazin system color, a metal complex compound, etc. are mentioned. Moreover, 
as an example of a metal and metallic compounds, In, Te, Bi, Se, Sb, germanium, Sn, aluminum, Be, 
Te02, SnO, As, Cd, etc. are mentioned, and each can be used with the gestalt of distributed mixing or a 
laminating. Furthermore, into the above-mentioned color, distributed mixing of a various ingredient or 
various silane coupling agents, such as polymeric materials, for example, ionomer resin, polyamide 
resin, vinyl system resin, naturally-ocurring polymers, silicone, and liquid rubber, etc. may be carried 1 
out, and a stabilizer (for example, transition metal complex), a dispersant, a flame retarder, lubricant, an 
antistatic agent, a surfactant, a plasticizer, etc. can be used together for the purpose of property 
amelioration. 

[0048] The usual means, such as vacuum evaporationo, sputtering, CVD, or solvent spreading, can 
perform formation of a recording layer. When using the applying method, the above-mentioned color 
etc. can be dissolved in an organic solvent, and it can carry out with the coating method of common use, 
such as a spray, roller coating, dipping, or spin coating. Generally as an organic solvent used, alcohols, 
such as a methanol, ethanol, and isopropanol, Ketones, such as an acetone, a methyl ethyl ketone, and a 
cyclohexanone Amides, such as N,N-dimethylacetamide and N.N-dimethylformamide Sulfoxides, such 
as dimethyl sulfoxide, a tetrahydrofuran, Ether, such as dioxane, diethylether, and ethylene glycol 
monomethyl ether, Ester, such as methyl acetate and ethyl acetate, chloroform, a methylene chloride, 
Aliphatic series halocarbons, such as a dichloroethane, a carbon tetrachloride, and trichloroethane 
Hydrocarbons, such as Cellosolve, such as aromatic series, such as benzene, a xylene, 
monochlorobenzene, and a dichlorobenzene, or methoxy ethanol, and ethoxy ethanol, a hexane, a 
pentane, a cyclohexane, and a methylcyclohexane, are mentioned. 100 A - 10 micrometers 200 A - 2000A 
is preferably suitable for the thickness of a recording layer. 

[0049] 3) An under-coating layer under-coating layer is used for the purpose of formation of 
improvement in the preservation stability of the barrier to improvement, ** water, or gas of** adhesive 
property etc., and ** recording layer, improvement in ** reflection factor, protection of the substrate 
from ** solvent, ** guide rail, a guidance pit, and a pre format etc. As opposed to the purpose ** 
Polymeric materials, for example, ionomer resin, a polyamide, Can use a various high molecular 
compound, various silane coupling agents, etc., such as vinyl system resin, natural resin, naturally- 
ocurring polymers, silicone, and liquid rubber, and the purpose of** and ** is received. There is an 
inorganic compound, for example, Si02, MgF2, SiO, Ti02, ZnO, TiN, SiN, etc., in addition to the 
above-mentioned polymeric materials, and a metal or semimetal, for example, Zn, Cu, nickel, Cr, 
germanium, Se, Au, Ag, aluminum, etc., can be used further. Moreover, to the purpose of**, a metal, 
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for example, aluminum, Au, Ag, etc., the organic thin film which has metallic luster, for example, 
methine dye, a xanthene system color, etc. can be used, and ultraviolet-rays hardening resin, heat-curing 
resin, thermoplastics, etc. can be used to the purpose of** and **. 0.01-30-micrometer 0.05-10 
micrometers are preferably suitable for the thickness of an under-coating layer. 

[0050] 4) A reflecting layer reflecting layer can use a metal, semimetal, etc. from which a high reflection 
factor is obtained alone and which are hard to be corroded. As an example of an ingredient, Au, Ag, 
aluminum, Cr, nickel, Fe, Sn, etc. are mentioned, and Au, Ag, and aluminum are the most desirable 
from the point of a reflection factor and productivity. These metals and semimetal may be used 
independently and are good also as two or more sorts of alloys. Vacuum evaporationo, sputtering, etc. 
are mentioned as a film forming method, and 50-5000A is 100-3000A preferably as thickness. 
[0051] 5) A protective layer, a substrate side rebound ace court layer protective layer, or a substrate side 
rebound ace court layer is used for the purpose of improvement in the preservation stability of ** 
recording layer (reflective absorption layer) which protects ** recording layer (reflective absorption 
layer) from a blemish, dust, dirt, etc., improvement in ** reflection factor, etc. To these purposes, the 
ingredient shown in the aforementioned under-coating layer can be used. Moreover, SiO, Si02, etc. can 
also be used as an inorganic material, and heat softening properties, such as polymethyl acrylate, a 
polycarbonate, an epoxy resin, polystyrene, polyester resin, vinyl resin, a cellulose, aliphatic 
hydrocarbon resin, natural rubber, styrene-butadiene resins, chloroprene rubber, a wax, an alkyd resin, 
drying oil, and rosin, and thermofiision nature resin can also be used as an organic material. The most 
desirable thing is ultraviolet-rays hardening resin excellent in productivity among the above-mentioned 
ingredients. 0.01-30-micrometer 0.05-10 micrometers are preferably suitable for the thickness of a 
protective layer or a substrate side rebound ace court layer. 
[0052] 6) The second substrate (protective group plate) 

The second substrate (protective group plate) does not ask transparency, when you must be transparent 
and it uses [ as opposed to / when irradiating laser light from this second substrate side / the laser light 
used ] as a mere guard plate. As an usable substrate ingredient, it is completely the same as that of a 
substrate ingredient, and plastics, such as polyester, acrylic resin, a polyamide, polycarbonate resin, 
polyolefin resin, phenol resin, an epoxy resin, and polyimide, or glass, a ceramic, or a metal can be used. 

[0053] 7) If it is the ingredient on which a binder and the record object of two glue lines can be pasted 
up, when it is good and productivity is considered anything, an ultraviolet curing mold or hot melt 
adhesive is desirable. 

[0054] The aforementioned under-coating layer, a protective layer, and a substrate side rebound ace 
court layer can be made to contain a stabilizer, a dispersant, a flame retarder, lubricant, an antistatic 
agent, a surfactant, a plasticizer, etc. like the case of a recording layer in this invention. 
[0055] 

[Example] although this invention is explained about an example below — this invention — it is not 
limited to these. 

[0056] On the injection-molding polycarbonate substrate with a thickness of 0.6mm which has example 
1 depth of 1600A, a half-value width [ of 0.32 micrometers ], and a track pitch 0.8micrometer guide rail, 
spinner spreading of the liquid which dissolved compound example No.8 in the tetrafluoro propanol 
solution was carried out, the organic-coloring-matter layer with a thickness of 700A was formed, 
subsequently, the reflecting layer of 2000 A of gold was prepared by the spatter, the 5 -micrometer 
protective layer was further prepared in the acrylic photopolymer on it, and the record medium was 
obtained. 

[0057] In two to example 10 example 1, the record medium was obtained completely like the example 1 
instead of compound example No.8 except having used compound example No.9, and 13, 18, 23, 28, 31, 
36, 37 and 41, respectively. 

[0058] In one to example of comparison 3 example 1, the record medium was created like the example 1 
except having used the following formula (VI), (VII), and (VIII) instead of example No.of compound 8, 
respectively. 
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[0059] 
[Formula 7] 



O O CONH 

Q-CONH O O 

^ = ^-N = N-^~^-Q»N 



[0060] 
[ Formula 8] 




OC 4 Hi 
2*H 3 C-N® O 

OC 4 H 9 



(VI) 



Q ID=000021 



[0061] 



[Formula 9] 

Ctf 8 CH, 
CI ^ V 



CH, y CH 8 



(VIII) 



n-C 4 H 9 



11 ~ C4H9 



[0062] <Record conditions> The EFM signal (linear velocity 3.0 m/sec, the 0.4 micrometers of the 
shortest mark length) was recorded using and carrying out the tracking of the semiconductor laser light 
with an oscillation wavelength of 635nm to the record medium of examples 1-10 and the examples 1-3 
of a comparison, it reproduced with the continuation light (playback power 0.7m W) of semiconductor 
laser with an oscillation wavelength of 650nm, and a reflection factor and C/N were measured. The 
result is shown in Table 8. 

Light [-proof] test: A tungsten lamp, 50,000 luxs, a 20-hour exposure [0063] <Evaluation result> [table 
12] 
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[0064] On an injection-molding poly KABONETO substrate with a thickness of 1 .2mm which has 
example 1 1 depth of 1500A, a half-value width [ of 0.45 micrometers ], and a track pitch 1.6micrometer 
guide rail The compound shown by the aforementioned formula (VIII) and compound example No.l are 
mixed by the weight ratio (1/1), this is dissolved in tetrafluoro propanol, spinner spreading is carried out, 
and an organic-coloring-matter layer with a thickness of 1700A is formed. Subsequently Gold and a 
2000 A reflecting layer were formed by the spatter, the 5 -micrometer protective layer was further 
prepared by the acrylic photopolymer on it, and the record medium was obtained. 
[0065] In 12 to example 16 example 1 1, the record medium was obtained completely like the example 
1 1 instead of compound example No.l except having used No. 3, and 4, 6, 26 and 40, respectively. 
[0066] In the example 3 of a comparison, and four examples 1 1, the record medium was obtained like 
the example 13 except having used the organic recording layer only as the compound in which only the 
compound shown by said formula (VIII) is shown by the following formula (IX), respectively. Both the 
compounds shown by the formula (VIII) and (IX) are coloring matter currently used for CD-R. 
[0067] 

[Formula 10] 



(U) 




[0068] <Playback conditions> The EFM signal was recorded using and carrying out the tracking of the 
semiconductor laser with an oscillation wavelength [ of 780nm ], and a beam diameter of 1 .6 
micrometers to the record medium of examples 11-16 and the examples 3 and 4 of a comparison, it 
reproduced with the continuation light of semiconductor laser with said (linear velocity 1 .4 m/sec) laser 
and an oscillation wavelength [ of 650nm ], and a beam diameter of 1.0 micrometers, and the playback 
wave was observed. The result is shown in Table 13. 
[0069] Evaluation result> [table 13] 
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[0070] 

[Effect of the Invention] Since the optical recording medium of claim 1 shall come to contain at least 
one sort of the counter ion compound of the azo metal chelate coloring matter and cyanogen coloring 
matter which are shown by said general formula (I) in a recording layer and it has high light absorption 
ability and light reflex nature in wavelength of 700nm or less, it can record and reproduce by the laser 
beam of the wavelength region 700nm or less in which high density record is possible, and, moreover, it 
is excellent in lightfastness and preservation stability. In addition, as compared with the counter ion 
compound of an azo metal chelate possible [ coating by spreading ], and independent, the counter ion 
compound shown by this general formula (I) can offer a high modulation factor and low jitter media 
with a high refractive index, and is excellent in lightfastness and preservation stability as compared with 
the counter ion compound of independent cyanine dye. 

[0071] It becomes possible to reproduce the information recorded even if it could use it as a CD-R in a 
present condition system and became a next-generation high density light disc system since the optical 
recording medium of claim 2 should come to contain at least one sort of the compound shown by said 
general formula (I), and the organic coloring matter which has the maximum absorption wavelength in 
680-750nm in a recording layer. 

[0072] A high-definition signal property becomes recordable from the optical recording medium of 
claims 3-5 being a compound in which A is shown by the India renin ring and B is shown with a bends 
INDO renin ring as a compound shown by said general formula (I), it being the compound in which A 
and B are shown with a bends INDO renin ring, or X and Y being the compounds shown by O- or COO- 
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[0073] Since at least one sort of the cyanine dye of pentamethine, phthalocyanine dye, and azo metal 
chelate coloring matter was chosen as 680-750nm as organic coloring matter which has the maximum 
absorption wavelength, the optical recording medium of claim 6 can be used as a CD-R high-definition 
with a present condition system. 

[0074] Record playback is performed by the 1st 630-690nm wavelength light and the 2nd 770-830nm 
wavelength light, namely, the record playback of the optical recording medium of claim 7 is attained by 
both the systems of CD-R and DVD-R. 

[0075] The optical recording medium of claim 8 is recorded by 770-830nm wavelength light, and even 
if 630-690nm wavelength light and 770-830nm wavelength light are reproduced, i.e., it can use it as a 
CD-R by the present condition system and it serves as a next-generation DVD-R system, it becomes 
reproducible about the recorded information. 



[Translation done.] 
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